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(54) PROJECTION LENS AND PROJECTION TYPE DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To obtain the projection lens which has a 
large back focus ratio, high resolving performance, and a 
small F number by employing four-lens-group 
constitution and providing relatively long air gaps 
between respective lens groups. 

CONSTITUTION: This device is provided with a 1st lens 
group G1 and a 2nd lens group G2 which have negative 
power, and a 3rd lens group G3 and a 4th lens group G4 
which have positive power in order from a screen side. 
Further, the relatively long air gaps are provided among 
the respective lens groups G1-G4 to make a main light 
beam almost parallel to the optical axis of the 4th lens 
group G4 in the space on the opposite side from a 
screen. Then -7.0<fG1/f<-1 .9, -10.0<fG2/f<-1 1 and 
0.5<(dG1+dG2)/f<1.1 hold, where (f) is the composite 
focal length of the whole system, fG1 is that of the 1st 
lens group, fG2 is that of the 2nd lens group, dG1 is the 
air gap between the 1st and 2nd lens groups, and dG2 is 
that between the 2nd and 3rd lens groups. 
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^xmt. Ms<v-<j)n2isisxmt. 11^—093 
xmomizttm^i^^mm^ikif. iwkx$'j-> 

xp©£j$«i£s§gt f G2«t. mtesiti bi/X&tffjfes 

«T©ft#« $a^ u>x. 
MM ] 

-7. 0 < f oi/f < - 1. 9 
[Si: 2] 

-10.0 < f G2/f < - 1. 1 
[S3] 

0. 5 < Cdci + dG2) /f < 1. 1 
imxmzi K4u>xsa>$jsftjAEttfG4&ff2u 

>*»±*3 ^>X»fc©|W«)fflS[|||||ldG3l*. JilT© 
[«4] 

0.9 < f G4/dG3 < 1.6 
0**33] »i u>x»l*. 

fl®£x*'j->ffli]icfliffcjE*^xaxu>x. dbB 

^X^'J->aij|-|SjltfcjE^-x*XU>X. £jffi£X 

ai *fci*»*a2iB«©fti:u>x. 

UMW4] mi u>X»tt % x*U— >«fr&fl|i;:. 
flE*X*y-:/«(::ffll*fciE*=xaxu:/X. 
£x* y-vfflizfiiitfcfty -XTjxuvx. aa** 
^ 'j-><nr=fR]itf-m^-x*xu>x, 

[tt*£6] §?2U>XS¥I*. iEU^XtfiU^Xir- 
HtrfBMU^XflJT'y^lSlcJt^TSfrlBjEU^ 

[0*36] m2U>X|$l*, JEU>XtMU>X$^ 
°LtteU mJi3ftU>X(7)7'y^S[I^J±-<rfrfBjE 

u ^x©?- v Kftit/h $ i\tnntm i ^fciiif 2 ib« 

[»*«7] »3U>XSl*, &^U>X£St?it#Xi 

i *fci*»*si2iii«<Da*u>x. 

[R*«8] m3\y>xmt. »*u>x*^*4tt© 

u>x^e,«j$$^t^if^ii 1 Sfci±if^]S2isma)S 

itfcTOi/>X-e**»*3ii *fcitai*a2iB««)a 

^u^X 0 



*fci±ii*s 2 B«©a« u>x. 

1] mi U>Xtf&«lM±£3 U>X»©d> 

ffi*fltA*Bi*ai *fci*»#a2E«©a^u>x. 

[tt*gi 2] Si U>X»©»*^^y->«|( = ttB 

■f-5U>XI*. £ t— 7J©u>Xffi;5<#i$ET?fc 

[H*^i 3] m u>xp©x? 'j-^izmLx&i 

X 0 

[n*ai 4] ±u>xp<ts m-ws£wr<6 3-3«> 
mi u>x»t, m2b>xpt. m3u^xi$i^<i 

fltffiSl ©aaSU>Xtlt(IHS2©fflK)U>X^6 
UJS*T43tel4flI8BSi ffl^^n<.^s7-i:,i:yt 
J**ftTffliE£2©$r-f »/$5^— KAItu mr 
E»3©»«iU>X*»&ai*rt-**l*ltE3FfflS'5-* 
*LT«rtE«2©y-l'^D^ v ^5 9 _ (=A |j U mG 
g2ffl^^n^.^s 2 0©3tel*£j£ 

**vCflre£U>X»|::.Mfu mE±u>X»/*|»3* 

*i ib*©»i u>x»*»&»3 u>x»£-c©3r«jb 
tv mG«4ittix>xttn«4ii fH«©m4 u>x&£ 
ffltv mE*u>xs*x6mE*»«iu>x*-e©3-D 

©***Br6©IMH»ttt:fr*-Sa*U>X. 

[»*JS1 5] ±U>XS¥<!:. 3-D©ffaiu>Xi:, 2 

# f=4JClA Lfc»#S i 4f2m©£¥U>X 0 
[St$SI1 6] 2 0©£V£ p>f 7 /,s5_ t> jpga 

©a^uvx. 

[ff*jsi 7] 3o©iiaju>x©#^©^$[6A<^)->p 
s±icfe-5is^iai 4tB«©a^u>x„ 

fe^s^st, Butefe»^is:Axf,ai*jr-5 3jsfe©fe 

3t©«-^l=J:yfigM**i*3o©7-f K/n*;U^<!:, a^ 

u>Xi5is^. N «»Ea?u>xtLrH*si 4tee 

■*"*ft*©ft^rl***i€*i#jS-r*«H!jU>Xi:A» 

* y-:/±rca7r«a?ss*ttit. 

[*W©Sfflfti5iM] 

[000 1 ] 

[gJSLt©fi]ffl#f?] *ftHI4. ^ |»/<j|,7±©ft¥ 

*i*fflt»fca*a«*«Bi=Hr«. 
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[0 0 0 2] 

tit, h/^u^*ffl^fcta¥Ba«s6«3&«tt64t 

Tl*& 0 i£#TM*. JM/<*JU£illl*fca¥fi*«»« 

#H*s*iTfcy. /hffl-cii*©*^ hjW*at?*-B« 
jS^6aa**irL^ *$§3bs6 2-i 334 

2 4f^ v 8 % S I D'91^viXh41 9-422 

[0 0 0 3] &H,/\"*;Ucl± % ^zh*7f^-;^« 

>y*^*BNtT7$^-r h y ^^xJBift-r-s^a 
tfttLTffl^&hi. *fc. mm. nmo>3& 
a>*fl/ * ffl t *r ? =5 —o&smm £ m « ^ 

[0004] te&^m&^mnffii&cD-mz 

(H 4 5 ) [c^fo S^S 1 0 1 [fc it LT. 7fe?lS 1 

0 2. 1 6, 7>f-^Kb>Xl 0 6. 

1 0 7. 1 0 8. i$ B B H y\^iH 0 9. 110. 111. 
ftft«*¥*1 1 7. S¥U>X1 1 5. 2^&«Wt**L 
3o fi»»*^*1 1 6 I*. ?^f^P^f7^S7-1 0 
3. 1 0 4t?lS7-1 0 5^«Jtl, fe^iS3t 
¥S1 1 7 1*. ^^P-f7^7-1 12. 113t 
¥®57-1 1 4A^6«jft**t«o »*/<*JH 0 9. 

110. iiiii. wmn^izifc cT-g.rfitoizmi&mz 

/a-r^o fe#»3te3*si 1 6i*. 3tai 0 2^&aiit-r 
*eft**y<^p^r*y^s5— 1 03. io4izj:y 

>Xl0 6. 1 0 7. 1 08tl B B a/^H09 s 11 

o. 1 1 1 i=wi\rft*«ftfHBH-*-*. «a/^*jn 0 

9. 110. 11 1 ^&ffl#Lfc*fe*lift^J**¥S 
1 1 7[ZAltL. ST-f £P-f ^^75^—1 12. 113 

[0005] av&s*ttnf=f** x^u->i:»Lt 

Lfc aMi^*y->*n-© 

ir-r^(7>r^p> ha— 5 o-f >*arifta>*g 
rwyfcfc^ a^§f«tx^ y->*itsw=i>/\ 0 ^ h 

[0 0 0 6] (|45) IC^Lfca^H(*a¥U>XA< 



I*. ?$fC^P> hSt-{*ffli LTffll*fc»6lC. 

[0 0 0 7] C(DJ:5<i:afta¥S!a«««lcfflt\6*i 

&8Kls^X0)—mt LT. if#|8iF4-3 3 5 6 1 0§ 
»a*<ft«o (146) I" U>XS/$0)-tflJ£:^1- o U 

>Xi 2 1 #x<> y — u>Xi 2 2 

g| f 1*1 2 8. 6mm. F f >/*(* 8 . 0 . X £ 'J — >ffilj<7> 

2fgiU±<Dfitv<^^^^— *X£*8ELTl*5 0 
[0 0 0 8] 

[aW#«mL«fc 3 (B4 5) ic^Lfcfif 

jaa>a2?s**»«i=fflt^*a¥u>xi i si*, 

[0 0 0 9] mile. /W tya >fc£0>ttffifc«3FiI 
«£ffi*afg-T<5f::#>K. ahfcfli«ttte£s*$*i 

*i-r*i&s*<fc* 0 »2ic. iH5i*a¥ii« 

1=7 *f h/^I/^6tt»-r«**/El^flS"e*ft Lft It 

le. a^ii«<7)ij®jgs§Bizfcit45ta:cDffiT$ffl*j-r 

»*<a&s 0 m4iz. a^ti^iw^ai^a^u^^w^fc 
able ^-f h/<;i/^ffl(Di*»i=oi\TT-nr> h y y 

Sft*U*\ «^B«0>3> h^X h*«ffl»Wle<STLT 

a^E»sfi<-r«fc«)i=j£fl<Da¥u>X36«»*L 

(a¥U>X<7)»5]IjaA^&«(BlRjS*-C(Dffi») fB 

[0 0 10] C*L6(DB3R1ttBlz»Lr. -fiSle. 
SRif $S<-r^c:<!: < !:. /^*7t-*^f Btft< 
1-^Ctl*fflJSl-^o ff»J^li. X^U— >fflA^6Kfc. 

— *Xffl*<»6*irt^«A<. f B/f t LT2SJS** 

le. ^iRMCD«ifl:A<±i^ L. ^l^^1it^»^Ct 
A<Httta*o £7c. ~SS:lc. F < "TS 

— S'J^S < i3t^le^ LT cfc y l£l^J|J ft 

LTitfr-r£3te$gf::oi*T. ft^C7)^±^a»!c|q]$f] L 



[0 0 1 1] ftoT. Vtmit. ftAEJIt. 7*- 
*Xti:. S^tttl> F±>/\*— % f Hr> HJ -y^tt. 

[0 0 12] W^.lf. ^sp4-3 3 5 6 1 0-^$BIZ 

HB^ftS&^l^Xli. 2 7*- *j*tfc£ 

[0 0 1 3] tel^ Fi-^/i—ttF 4. 5, ^^Sigif 
Ii9 0mnu /*y$y* — *X f Bl* 1 6 Oimit, 

B/f i±*5ji . 8-<?&<5*<z>fc5sgiaF*L-c 
a-hu en*. i* f 4 JsiT0)<fc y ftfli-cfes c i a<m 

[0 0 14] #£BJitt. <#|=7P> KiC^:{*a©ffii:s 

[0 0 1 5] 

»i=*ftisoja^u>xr*. x-> 'j-i/fflwxf,)H[- K a 

4* J: 5 |=U £S0*/ftttAEtt f t, % 

1 u>xs©$rt«jftEllf oii % «2u>xs©ftja 
QnmMdGit. *2u>x»t»3 i/vxBi©m© 

[0 0 1 6] 
[&5] 

- 7. 0 < f ci/f < -1.9 

[00 17] 

-10.0 < f G2/f < - 1. 1 
[0 0 18] 
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[*7] 

0. 5 < (dci + dG2) / i < 1.1 

[0 0 19] *^BJ<7)S^U>Xli. £t,fz. g4l/> 

x«®«amjaemi f G4tm2 iy^xmtmz u>x» 
<t ©WfljfflstrafK d G3fz-Di*-t\ «t©3h*£ -a- 

[0 0 2 0] 
[ft8] 

0. 9 < f'G4/dG3 < 1. 6 
[0 02 1 ] &t Zs *ftqil0&?u>Xl*. ±U>XS¥ 
fRl-if#tt$^-r-5 3-r>0)M8ibU>Xi:. 2-DOj^-f 

'J->flW^)IIIIcmi U^XPi:. §2 1/>XS 
i3 1/>XPt$M, gi <Dffi&)i,>Xt%20) 

u §530)*i#)u>x^e>ajitf -sftii^ss^— 

>Xf¥lcAS>fU $.\s>xmt ir±Gtt?u:/Xa>ff 

1 u>xs^bi3 u^xss-cro^^ffltv «-iaaib 

>Xi LT±8H»^:u>X©S4 U>X#£fiK\ £u 
>xs*N&«-isaiu>x*r'©3oa)3gAtBfg©jg^ 

[0022] 4:ftUa>l9!^ft^KBtt. 3fi 

S^&ffiWf-* 3 JSfeCDfe3to>«-^l=J: y HUH 5**1.1, 3 
-oO^-t t-/<)l,Z?k. S^H/XtSffltiU ®W\s>X 
t LT±IB(DS¥U>X^fflt\ 3-o(D^-f K/OU^ 

6taitr*ft*©«-^«:**i.-?*ii#a:-*-*»au>xi= 
y->±i=ift*-r*t«>-c** 0 

[0 0 2 3] 

[fWfl] (Ell ) $fflt^r. u>x©»* 

fiiE/<'7-©*U>XWGb*i6*jjt*4i« 0 b5u>X 
HGft^U^XllGbli. tx-r*tt^^Lx>X<t#x.r 

[0 0 2 4] X->'J->fl^t,3tlft1 1 &VfTl=Attr 
4BSh1fl)3t*Sl 21*, ^U>X{¥Gf|=«J:yf68Jtjt^ 
l 3(=K»$ti. *ttKh2tftyttu>XBGbl=A» 

4l=8Efe**i.. 3tfi!l 4^3felil 1 0>&&1MSk£.F ttj. 
S. i^HI±ASt3t^1 2 tJfcjtijfclgi 4fl)3?#.1 5A^ 
63ttt1 1 l=T5LfcSi^i:5fe$Sl 1 0)3J^T'&y. ± 
JS H 6 f * r ©Eli^iR AEIt f t * *. / « ry ^ 

7*- *xfBi* % ttu>xsGb^6«iAF$-ea>Ett 
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[0 0 2 5] *&BjI<7>&¥U>Xl4. &M°<7-CDmi U 
>XgGK fiM'*7 — fl)g2 U>XBG2. jEm"*?— Off 
3 U>XBG3. IE/<r7— 0^4 U>XgfG4. 
ZtiZ* (H2) li#U>XB£SSU>X<!:#*.Ta 

s^u>x^t)gi^fcfiBic&^x 

❖ U-^6Uilt'r*llli±*tt***i 2\ 
«**m 7. fcLT*-*". tt±%|ftl 2' 14, g^U 

>x<DA#iia>«:jaiiffls* aa*- « t <d t -r 3 0 

[0 0 2 6] ^1 U>XSG1tl2U>XSG2^tA' 
^-CDMUVXBfc. S3 L/>Xf*G3£m4 U>XB 
G4^ZE/\ 0f 7-^mU>Xp$^-r^o fc*£U (B 

i) *fflL^a^fc«u>x»Gba)aiBi*. itLT 

^3 ly>XBG3*<t§l\ 14 U>X»G4li«KlW3a:« 
flB*t&5« mi U>XgG1^bl3 L/>XPG3ST*0) 
^SiU>XP, 14 U>XHG4SM^U>X<b^ 

[0 0 2 7] H±*«1 2' 14. %Hi in»LTI3=K 
^FfrKitfTU «1 U>X»G1f=A»-r-&o H±7feSI 
1 2' it. mi U>XBGli«2 U>XBG2lzJ:y$B 
«*»13'a. 1 3' bI=K«Stlfc«I=. 13 U>X 

»G3(=cfcy-iR3K*iii 4 , (=*ii**i. m4u>xpG 
*Sifi«*aia-r*a)-c. 14 u>x»G4f4«i±3tttfz 

1) i:filt4ft«l2tB«-cfcij % il/>X»J;iJt 
**«pffli=*#<lt*ifctt«iz±jsiti!|ritr. 

7 t-*Xit f B/ f m C i:^§l, 0 fcfc 
U /<ry^7^~*Xf BI4 % ±U>XS£3t3&#Pi 
<DfH0IE«fcLT#A4. !3U>XSG3i:g4U> 

x»G4t©Mi=**ftfflH*»*a>t?. fe*di*ffa 

[0 0 2 8] *SgSJCDS¥U>X(4, 11 b>XSG1 
<tm2 U>XPG2^/N 0, 7-(DHtiU>X|¥Gf(Dat6^ 

»tiLrM5cor% fi/\ Cr 7-<7>u>XB"e#8£-r£jR^ 

*W«"C*4»«*«ft*o Sfc. 11 U>XBG1f::o 

t^r, tt±*«i 2 1 1***111 i oifi^^iiigf 40)fz 
**u 7i43ti*i i frzmtitzis^xmm 

su^iiia-r^o ^cDtz&iz. mi u>xBGH4$aLUt 

[0 0 2 9] 3fe^1tP<7)afi^I=iEMStL^iE/\ 0 7-a)m 
4U>XBG4I4. HTOlfttfia. mi (3. I4U 

>XBG4©u>xsB»«*a«f=a«c4'e. 
pfflo>ffiiHizfii+*tt»s*tti 7'^^isi i <t (^rs 

<0**ifct«u:/X**i«-c#4 o »2ic. I3u>x 
PG3$iiig-r^$fin±^i 7 0>*«*s/hs<-c# 



5(Dt\ S3 u>x»G3©u>xg*ft*y*^<-r 
5-<t4<, F-^>/<— (D/h*i^^u>X*«flE-x?^ 

£o m3|Z, tt±3fe«1 2'l*m4 U>XpG40)3tlfti6 

«*ffliau *wi>£5fc»i 7 (4«ja«u$iiia-r «<©-c. 

£«©J*ffittS£fc*yfffc*li-«c±fc< % £^4)14 

±-*-*#AHM**3EU ±3R0>#jft|«*t'h*<-r« 
Ct*<-e*« 0 S4U>X{fG4SMt^U>XI(D 
t*, 1 o(DffiS3f«ffi4:f St. <fcy**ft±IB 

[0 0 3 0] &{Z % *^B^0)g?L/>XAW:t^^^ 

#i=o^rKw#-4o (ft 5) oitmt. mi u>xn 

*y. ±&0&&&* 1 7>x&<&*>tj:tfP, % £U>X 

^ ^7t~*x £m&<om\zT 4 c i # & 0 

f Gl/f *±BilJ:«**l\J|^ mi U>XBG1<D 

flo/<9-aWi<ayrif. mi u>xsGi-e^t 

S2 U>Xf¥G2<tm3 L/>XBG3T*tS 
iE"f *Ci*<Hiti:<c4o f G1/ f A<THtt«k y'hSL^ 

mi u>x»Gifl)fla)/<^— )&<a<3ayf 
Bfseo/^^^^^- *xs»«fc»i= % m2i^>xBG 
2i=*A*ftfi3&«*#<a«„ *a>tt»* m2u>xp 

G2"C»S-rft»JRa$. 13 U>XBG3T*liIE-rSC 
[0 03 1 ] (»6) (Dftftl*. m2U>XBG2CD^ 

rt*jftiE»if Q2*-snBi-Hsr*o cheeky, 

(K5) a>ftfr**fi*-&fc±1f»2U>XBG2(Dft 

±U>XB©/^^^^^-*x*W3Efl!> 
fiHc-r«Ct*<-C#4o f G2/f *<±Bfil«J:y*#L^i» 

12 u>XBG2a)^co/\°'7-^</ e c y-rtf. m 

2 U>XBG2-C2g±1-£!iJlXM£. ^3U>Xf|G3t 
*UE-j-4Ct*<B»ift4 0 f G2/f 35«TRBflt«fcy^* 
*2 U>XBG2<DftO>/< , 7— fcy-j- 

[003 2] (R7) 0>3I#I4, mi U>XBG1tm 

2 U>XBG2<7)ffiftraWdG1 1+ m2U>XBG2tm 

3 U>XBG3©ffiaMHdG2G)|D. (dG1 + dG2) & 

-s®H(ciss-r So ( d gi + d G2) / f ^<Tisfii £ y 

^St^Jf^ mi l/>XBG1lzJ:ytainJ|KS*A»rc 
ffljEt-4cii<||L<ft4o JDAr. WifctO'ivty* 

X^^Slr^cfcet-TSt. S3l/>XSG3<DifiA< 
aStt^So (dG1 + dG2) /f A<±ISffl[J:y*#L^ 
**"C»^HP»**lt|»r4^t3WBKi:tt4. *(D 
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XbtiZW. 3XhtffL<il<!S:-5. »3 1/>X8G 

U y . &£ t f S/* «y £ 7 it —h x # «fc y g < ft a fcab 
r-fcSo 

[003 3] (S[8) ©&<*l*. 14 1/>XSG4®^ 
Jjg&jSSiglf G4,!:. 13 Lx>XS?G3tm4 U>XPG4 
a>£ftMMdG3a>Jt£-£|BHl::B£-4-«. C^«fc 

y. »4u>x»G4i=-3LNrx^y— >iE»fi©ffl 

#t?£s„ s^r, ffifflt-s^'i' h/<ju^<03feSEia^i4 

L < I* 

«©S^fr £> * < s c «t # -5„ 

[0 0 3 4] JJl-tiS^fcftffllCfcy. *^BJOg^:u> 

f=. *S5W©a^U>X£^T»¥£f6sSSH£«j8 
©IS^uvXl*. tti:7Q>hi(z<(!los?&lE$K 

[0 0 3 5] 

[003 6] (03)1*. *ft9KZ>&7&Sjg*8aa>- 

[0 0 3 7] 316*2 2 ft. #tt*£fttt%$ay|»lifc 
eft©BBBJ3t2 3$tb7J-rs„ WSffloy-f^ 

2 4iSfi»fl)ir^ ^P-f «;^57-2 5,!:fi 
55-2 6^6ft«ft»»*qt*i:j:y. R. g. b© 

X2 7. 2 8. 2 9£*1T. *|/{*A3 0. 3 1.3 

2©^a^lilS^fiBBJf 3 1. 
3 21*. T^-T-f ?V HJ V*-*=f-»j>j 

*.s» n«i^&«<ft$«i«nitA^i=jsi:T. 

^3 0. 3 1. 3 2©# B B H jII::=lg£|zftj£Lfc3fc3M£ 
A<ff2fiE$;txS„ ftllJil*. fiyAlfjftS/<*;u3 oizoi^ 
TJlilt^^T^SSS O a <i:A$«ll#5XSt5 3 Ob© 

[0 0 3 8] #3fe^«l*. £U>X?¥3 9£tiKlU>X 

3 3. 3 4. 3 5A^f,ft^S¥U>XlrJ: yx^7 'J— > 

4 0±KffiXttl?£;fift a JH*WI=. ^HS^fcS-fiBBJ 



3fel*. fi§B&H/X3 3. 3 4. 3 5jgt. f®s7- 

3 et^siaro^^D^-v^ 55-3 7 tftfcma)? 
So c*ii=*y. «K9ift©3tBft<dj£S*u 7;u*5 

-©£¥il<££*S|S 0 7^-;i,KU>X2 7. 2 8. 2 
91*. €-ffiBHjfeSfi^u>X©A*tlS4 1 ±lz^aic^ 

< fctoirffli^o 

[003 9] (gg 3 ) iz* LfcS¥SS^ggl±. £ u 
>XP3 9 tHS!jU>X3 3. 3 4. 3 5<tLT. JJIT 

i^a^s^ssiaros^iu^xsffltAscfci-^y, bjjs 

fcfiU h/\-;u^l±4flz±|SS B l/N- 
3fe5M*«£fl!l***©*fc\ ffiMni=£&8H7*£«a 

»ffl©*©-c»*u**mi-c*.6. &««©#(£*,. 1*1= 

(B3) ©fllrtl=|BSaF*i,<pt%. %aii:3&© 

5-f h/^^ta*u>xo«»wiii, (04 5) ic 
[0040] (b 3 ) izth Ltz&wm&iamito-miit 

*)2&£*«i«©**ft*j&<3. 5-f V^-C. TX"*^ hit 
1 6 : 9©/\-f t*2?3 VStf6©^©^ffltxS 0 jH$8t 
I*. & 1 0 2 4 K-y K tt1 44 0 K7 ht?fc y . jgjji 
fy^l*. $K7Jia]*<$5j4 3 W m. «t7J|SjA<$t]5 4 ^mT' 

*S. (03) c:fci\-c. jSS/<*;u©f875ra]<t!Bsic 
»ofc:frfi]*-a£i*$ 0 fcfc'L. «A/t*JU©SltS 

*7j6i£«7jIp]. 7X^8^73 rS]^«73iai. tg-r„ **S 
i oo<>?©St9Mft£i«s£$a>£5: ER (^.^.j 

->4 0©4»D'POANf>±L/>XSl3 9©5taSP1$T-© 

s§si) i*. $53. 5mtts„ is-s^a^ms^fssfc 

»l=. jSMM 0 ^;u±©jfe^$3fet*l-3fefLT±8~9Jt 
©ft*«B©*l=«byB«r*. C©Ji^. pfe^AxC, 
I*. AW3fc<tfHl-©3g©ffl©ftA<iiijt-f So 
[0041] ilHSfeffiffiJOTS^S^a^fflLx-c^iii 

as*«^f#sfctf)iz. *^Bj©g^b>xi*. 0]*i*ia 

T©ttfll$jSfc-a-|* < fct\o RrS©fi?EB$1««f=K> 
l=. »»^>X©iKBftl**li2 0flE**itfj:ix. ft?* 

13. F^>/\'-|±$t)3. 2-3. 51?ft*UiJ:ts 

3 9©&3gP2fr?,$ifai!)U>X3 3©5fe4gP3*-C©^S 
iarai42 1 Ommfe^l,|*J;t\o C^Xl*. M©fflffijU>X3 
4. 3 5l=Ol\TtB«-eft«. ««tttEI*. ttA/<* 
^©^73|S]©lj^tf-y^A<$i)4 3 Mmft©T?. 12 [5 

-r >^T/imi] (jht» [i.p./iim]te-r) ©at»© 

»i=»«-e#*ii*«fct% 0 sfiiRSi*. gxg^r*i%fi 
gt?&*ii*fe$ ysti=ft&f. o. 5%«TT?s»tii*± 

<BBttl^. HCia&*li. i*Igr-7 0%flg^fco 
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[0 0 4 2] UiT. *^roS¥U>X©ftt*:Wd:|ISS 

[0043] (b 4 ) li. *^Bjrosi: u>xa>§i i <d 

sFKT'^BfLfcBrSS-C&y, GlligM U>Xi¥. G2 
f*H2 U>Xf¥. G3l±m3 G4l±m4U>X 

f =126.531 F=3.5 



CD 



G 1 



r rl =+ 158.91 2 
re =+385.202 
ra=+l 10.438 
r4=+181.336 
rs= +79.637 
i-re= +40.142 

rrr= oo 
re= +40.203 
rs=+l 08.382 



di= 9.00 
ds= 0.20 
cfc= 9.00 
d4= 0.20 
a 50 
de=34.00 



P. t?fe^o L iliS i U>X$^L. pi*jSS/<*ji, 
X««P<D»¥U>X£(*gaffl0>SPilcfl*Ji6£;h. 

[0 0 4 4] u:/X$G>Attftttft<|£ (Si) i:s 

[0 0 4 5] 
MM ] 

<y=19.4° m =-28.54 
m=1.66152 v 1-50.8 
n3=1.66152 ^3=50.6 



ns=1.62409 y 5=36.1 



d?= 2.40 
de=10.00 
d9=64.00 



-no= -52.693 <*d= 3.50 
m=+608.474 du= 18.00 
n2= -63.059 de= 0.20 
G3 ra=-289.732 da= 9.00 
rw=- 10 1.908 di4= 0^0 
ns=+548.020 dt>= 14.00 
i-ria=-i37.492 dB=21GL00 
r-rrr= 00 dr= 9.00 
G4 L rB =_l27.411*dB= a77 



n7=1.64514 
na-1.79191 



mo=1.79191 
nii= 1.59143 

ne= 1.66152 

n6=l.66152 

nr?= 149383 



^7=57.9 
v e=25. 5 



v id=25. 5 
mi=61.0 

ut3=50.6 

w ©=50.6 

un=57.2 



P r m= 



CO 

00 



dP= 220 rp=lJ51825 up =63.8 



Kis=+1. 11756X10-00 
ADia=+l .24109X10- 06 
AFi8=+a 12461X10-1 3 

fci/f =-4.321 
fra/f =+0.921 
dci/f =+0.269 
dra/f =+1.660 

fG4/dG3= + l .229 
[0 0 4 6] f l±££(DJ££E§gL FI*F + >/*- % to 

roft^g, djligS j ( j + 1 ) ffiST'O® 

HPS, niti/iii % tti^tim i i/>X©e»l:Sit5 

XgffiCDeSigrcfcMt&JlSlptT^&T-fc-So S4U 
>XSG4tajW{l]** ; 7XS4SP©SF^PSdl8l4. BfS 



AE1B=-7^3614X10- 10 
AGia=-4£0286Xl 0" 1 7 

fQB/f =-2.252 
fGd/f =+2.039 
dra/f =+0.506 
(dGi+dQ2)/f =+0.775 

a^usro±i®iaictet\-c/<T >x& < bi^a 

y, si j oa>#3«B»tt£. n«jg»Kj. 4jjc % 6 
i o^ro^igft, adj. aej. af 

hl=fci+^Lx>XB©-y-^gsii. 
9) T?-^^.t,^-5o 
[0 0 4 7] 
[ft9] 



(8) 
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h s /rj 



: + T 



1 + - ( 1+Kj) • (h/rj) a 
fcfc'UT- ADj*h 4 4-AEj«h e -hAFj*h 8 +AGj*h 10 



[0 0 4 8] Ml U>XL1l4*£y— XJJfcflffiSlS] 
ItfciE-? t -X*XU>X. 12 U>XL2(iX£ 'J— > 
ffllcOffl$lPlltfcjEy-X*XU>X. 13U>XL3 
liX^ y— >Bl::flffi£raitfcft*-XaXL/:/X. 1 
4 L>>XL4I*X<> 'J — >flSI=fl*0)at^ffi*lR|ltfcft 
U^X. 15 U>XL5(iX<7 y — >«lcO^(Dit^ffi 
£[S]lffcIEU>X. §6 U>XL6I4S5[H]U>X. 17 
U>Xl_7l*ffi£]b>X. 18 U>Xl_8liX>7 'J— V<U 
I^Dfl®^fS3Itf-IE^-X*XU>X. S9U>XL9(J 
r^CiU^X. Si 0 U>Xl_10l*X^ ij— r/ffisizspas 
rS]itfc^£bU>X. T*fc£ 0 l4L/>XL4tS5b> 
XL5. S6l/VXL6<i:l7U>XL7 % 
U Si 0 U>Xl_1(KDll 8ffilt*«BT?fc4o 

[0 0 4 9] 11 U>X»G1l4ft/<'7— -cfty. ll 
U>XL1^bl3 U>XL3*"<?(D3tta)L/VX-e«ja 
£*l£ 0 «2 U>X»G2(ift/<7— Tffcy % l4U> 
XL4t»5 U>XL5<02tt<DU>X^«jft*;K4 o 1 
3 U>X»G3l*iE/<7— -Cfcy, *6L/>XL6fr68 
9 U>XL9*-C<D4«cOL/>X-e«|ja**l-&o I4U 
>XBG4[iIE/\*'7 — -cfcy. Si OU>XL10T^JS 
£;fr£ 0 «1 U>XpG1i:f 2 b>XSG2*<ft/<9- 
0>fJB£. 13 U>XSfG3i:l4 U>XBG4ri<IE/ 1 ?'7 

— a>a»*3^jau uhP7t-^xii/>xss$i 

/StLTl^o mi U>X»G1A^6«3 L/>X»G3$ 

-co»$iL/>xs, 14 u>xpG4^iiafiui/X<t 

XB£ISffijU>X<7>[Mj|::2 1 Omma>fflftMBI*Jll+rL^ 

So 

[0 0 5 0] JRjSEBlMSn 2 7mmT*&y. $5 3. 5m 
a>fi¥SEJBfe»ft 3 . 5 -f >T0>3fc3***»ft 10 0-f 
^OBMWtfc LTffi^S»T?#So F«l*3. 5 7? 

fty. *ft/<*;nno)*ii±jat?jit«ii=»Lr±8. 2js 

£©B-e± i . 5^uiwr*&^o «aMttJRaas (h 
5) iz % mnmmz me) 1^1% a»ftjR**ijEt 

*»r* £BftffiBrt?ftitBn*M££ttftl 

[0051] tim&noftmk lt. mtf^is^* 

(0 7) fcfcU 
[l.p./mm]* 8 [l.p./WL 12 [I. p. /mm]. 



14* y y^-*-^»raizB<tr*fliB/<*->(Drz»-r4 

[0 0 5 2] UKa?*— *Xffiu:/Xli. 15 

(4. mi U^XHG1 < !:l2b>XgG2^ft/\ , 9-^^ 
tl-r&CiT*. SftJtta<Da3ES*HirLri^4. mi 
L>>X8G1li. X<7 y — >ftW^6jE3Efl<DU>X«ja 
Tffty. mi U>XL1<tm2 U>XL2C02ft(DIEU> 
Xrt<jEO>ffifiiKS**££li\ £±t*<D^<7)^ffiilxM£ 
WfrJLTl^o 13U>XBG3I3\ »yA(CifiL\»7 
U>XL7<DIE/\ 0, 7-£m8 l/>XL8tl9 U>Xl_9 

[0 0 5 3] l2U>XSG2tl3U>X?fG3 

fctt^ui/X^fflnrfcy. 2^»sio/<7^s 

*tiELTl*4o &IZ % l2U>X?|G2j]Eb>X < i:I 
U>XT*1#JSL. IEU>Xfl>7'y<aSftU>X<7)7^ 

^B*yt*s<Lti^ ctucfcy, S2u>x 

BG2*<»1 Lx>X»G1-CflB*f*feJR*(0*:#*«jE 
t5c 12 U>X»G20)2tta)U>X*«^-r*tli5t 

[0 0 5 4] mi U>XBG1IZj3lvc. Bl±*»u1i 

tt**&«ftfcjH2Zffi*a»r4 0 tot, x^y->fi 

^6HlC3EL/>XtflU>X*l|B^^ii-cSl UVX 

BGi*«ar4itf. Ln*izB«tti=jR 

SffljE*fTa3ctA<-C#«o tOtz&biz^ mi U>X 

L1t»2 U>Xl_2<7)2&(DIEU>X£E§L\ 

[0 0 5 5] 13 U>XBG3I4. X^'J->l^bt 
3EjEjE0U>X«flcT?a&y. l6U>XL6i!7U> 
XL7A\&£4ft£L/>X£*8 U>XL8(4. X^'J — 

13 U>XBG3<7)^^^-t^Sfc*(t;^ B ^/\ 0 *;u{|q 
l:ttl*«Ci4<x?#, ib>XS©/\ # 7*7t-* 
X«<t4±Tf*fi]tftS. *fc % ±U>XB<0U> 
X«ja*<«yAStt^»#fc3fi<3B:« < fe5l=. mi U 
>XBG1i:l3 U>XBG3£*j*LTl** Q C*U*. 

S«o 13 L/>XSG3S4ft{DU>XM<bt 



(9) 
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tilt. £%<0Wmm$'< : 7^Z.&<ffiiEX-£Z> o 
[0 0 5 6] 14 ly>XUGA(0±m^^t-&-^f&^t 

^zmm-f y < -r-s^^fe^ror-. 

^^rouiy#it«jt$s<-r4fc«>i=. x^'j- 

>ffiai-¥®£|S)W-.& < h«fcl\ > gi4 L/>XS*G4li % t-U 
•b V h 'J ^ £ 14©!SL^^£3tS u 3 £Jfcjfc3fcl::£& 
U £U!>Xi¥i:glx-Cl^«, fSoT. I9I/>XL9 

y*#<-r act a»<ct-hz> 

11 OU>XL10©mi 8IS#SItU T-U-fe>l- 

yf*tt*J:yAtfi:Ltl»5. rattle. iu^XPf 

*a-*-*5fliiji««iT%ffl-r*fiii=fiftiiJHis»4s 

[0 0 5 7] JJlTs *f§Bj£Dgi:u>X<D-?-(Dffifl)||]5g 

f=126.525 F=3.2 



C 



to 



F;o 



1* 



r n =+141.973 
re =+368.55 5 
Q , re= +95.426 
Ui r4=+l 55.857 
rs= +79.770 
L-re= +38.347 

Civ= qo 
rs= +36.861 
rs=+10 1.866 

r rio= -51.908 
ru-+59 1.439 
m= -60.896 
G3 ri3=-29 1.365 
rt4=- 100.31 1 
ri5=+580.444 



w= 

di= 9.00 
da= 0.20 
d3= 9.00 
d4= 0.20 

ds= a30 

<fc=3aoo 

dr= 2,40 
*=10.00 
d9=64.00 

*J= 3.50 
du= 15.00 
de= 0.20 

dB=iaoo 

dw= 0.20 
<te= 14.00 



0!ll::oi*T5S'<5„ &2 0>mmmtz-o^T. (@8) |= 
(04) tWWOUVXRffiH*. (12) ir (ii) 

twu&nis^xjkomfttou&mz. (@9) i= da 
5) t^monRmm^. (@i o) 1= (@6) tm&o) 

mnl&mz. (ii D l: (07) t^«OMTFf$ti 

(H1 2) ~ (il 5) £ (13) |=. H4O>S;6S0IJ|Z 
OLN-C (Hi 6) ~ (01 9) £ (^4) I", m5CDH 
»JICrDL\T (020) ~ (d2 3) t (15) |C S % 
6 03Ste0iJI=-3UT (124) ~ (m 2 7 ) t (16) 

fg7(D*iS0<ji=-oi^T ((2128) ~ (031) t 

(17) |Z, %&<D'£M.m\Z-3^T (113 2) ~ (13 
5) t (18) IZ. % 9 ©HiSffilr--3UT (113 6) ~ 

(1139) «t (19) ic. mi oronjBcaizo^r (h 

4 0) ~ (143) t (11 0) lz x Ui/XSrffiEL JlR 
SB. IPW, MTF^ffl, U>X^(7)B«:fi<J^«t 

[0 0 5 8] 
[12] 

19.5° ra =-28.57 
m =1.5 9143 l» 1-6 1.0 
n3=1.66152 ^3=50.6 
ns= 1.62409 ^ 5=36.1 



n7=l.64514 
nB=1.79191 



nu=L79191 
mi=1.59143 



u 7=57.9 
v 8=25.5 

ub=25.5 
wii=61.0 



L r i6=- 132.53 6 <fe=210.00 



nQ=1.66152 ui3=50.6 
no= 1.66152 uis=50.6 



r yif~ m= 00 * dr7= 9^)0 r07=149383 ltt=57.2 
U4 LrB=-118.356*clB= a81 



QO 
CO 



p r m= 



Kib=+2.27050X10-° 1 
ADib=+1 .63319X10- 08 

AFi8=+a80870X10 _13 

fci/f =-4.048 
fcs/f =+0.913 
dci/f =+0.253 
dc3/f =+1.660 

fG4/d33=+1.142 



dP= 220 rp=lJ51825 up=6a8 



[0 0 5 9] 



AEi3=-9j83704X10~ 10 
AGia=-5.49 0 1 5X10" 17 

foB/f =-2.182 
fG4/f =+ 1.895 
doz/f =+0.506 
(dGi+dt2)/f =+0.759 

[13] 



(10) 
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G 1 



[0 0 6 0] 



f =126.253 F=3.5 a>=19.5° m =-28.57 



-r7= co d7= 2.40 n7=l.645i4 vi=^7 Q 

""^r^Z- 8 ^ 3 ?° = 3 ' 50 ™-1.81264 u*=25.3 

m=+410.510 du-18.00 nu=1.59143 uu=61.0 
re= -65.637 de= 0.20 

G3 ns=- 158.829 cte= 9.00 ns= 1.72342 uis=50 1 
rw= -85.577 &»= 0.20 

ns=+652.292 cfc= 14.00 nB=1.77621 uis=49 4 
-ne=- 130.461 dB=210QO 

G4r" i ' = 00 ^ dt7= ™=L49383 ui7=57.2 
U 4 Lru= -1 28.362* de= a79 



TP1= 

•rre= 



00 
00 



dP= 220 itp=1J51825 up=6a8 



Ki8=-f6.12645X10-° 1 
ADie=+l . 15398X10 -06 AEi8=-5.875824XlQ- 10 
AF18=+225848X1Q-13 AGiB=-323147X10" 17 



fci/f=-2.724 
foa/-f=+0.975 
dci/f =+0.269 
doa/f =+1.663 
fG4/ciG3=+ 1.238 



fcs/f =-a538 
1x54/ f =+2.059 
dG2/f =+0.491 
(dci+d(2)/f =+0.760 

[i4] 



(11) 
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f=126.599 F=3.5 cy= 



<3> 



[006 1 ] 



G 1 



r n=+t34.Q48 
rs =+289.993 
ra= +93.190 
r4=+l 69.335 
rs= +75.213 
Lre= +38.170 



di= 9.00 
d2= 0.20 
ds= 9.00 
d4= 0.20 
<te= 3.50 
<te=4 1.0 1 



r r7= oo d7= 2.40 
G2 re= +40.008 ds=l0.00 
Lr9= +80.912 de=56.99 



G3 



-no= -75.784 
ni=+270.576 
ns= -76.004 
n3=-494.723 
ru=-129.024 
ns=+687. 175 
-re— 120.206 



do= 3.50 
dit= 18.00 
ds= 0.20 
cfcs= 9.00 
dw= 020 
<te= 1 4£)0 
dB=21000 



19.4° m =-28.55 
m=L68082 fi=55.2 
na=1.64514 l<3=57.9 
ro=1.67340 v 5=46.9 



n7=1.64514 ^=57.9 
nB =1.79 191 ye=25.5 



mo= 1.79191 wo=25.5 
nu=1.59143 uu=61.0 



^ 4 LrB=-12a643*d!B= a82 



ni3=1.68082 l>13=55.2 
nB=1.62554 u©=57.9 

dp = 9.00 nir=U49383 ur?=57.2 



p r m= 



CO 
CO 



dP= 220 np=151825 vp=6a8 



Ki8=+1.59177X10-°° 
ADie=+l .33252X10- 05 
AFi8=+343432X10~ 13 

fci/f =-5.493 
fca/f =+0.850 
dGi/f =+0.324 
dca/f =+1.659 

lT34/dG3=+1.24 1 



AEia=-a2 1 643X10" 10 
AGi8=-5JD6191X10 _17 

-te/f =- 1.334 
"foi/f =+2.058 
dG2/f =+0.450 
(dci+dG2)/f =+0.774 

[is] 



(12) 



7-77652 



f =127.208 F=3.5 



G 1 



>hdi< 



r rl =+2 11.357 
re =+544.889 
ra=+l 35.587 
r4=+149.167 
rs= +90.008 
L-re= +57.887 

Crr= oo 
rs= +51.770 
r9=+14 6.212 



di=10.00 
d2= 0.20 
d3= 9.00 
d4= 0.20 
<fc= 4.50 
<te=54.00 



<a=19.4° m=- 
m =1.66152 
n3=1.66152 
ns=l. 70557 



*= 2.40 
*=1 0.00 
d9=76.00 



r»7=1.64514 
ne=1.79191 



■28.57 
i^i=50.6 

^3=50.6 
y 5=4 i.o 



u 7=57.9 
ue=25.5 



no= -51.984 
ni=+57 0.459 
n2= -67.890 
ri3=-48 1.632 
rw=-l 18.206 
ris=+4 17.620 
i-ris=- 182.996 

OO 



dn= 
du= 

G3 ri3=-48 1.632 de= 
dw= 

(k = 
dB= 

pnr= oo di?= 
Lro — 1 57.993* dB= 



! 3.50 nD=1.79191 yio=25.5 

=21.00 mi=1.59143 yn=61.0 
= 0.20 

■■ 16.00 ne= 1.72342 ub=50,1 

■ 020 

= 18.00 ns=1.66152 l>is=50.6 
=21000 

■ 9.00 nr7=W9383 ur7=57.2 
= 8L80 



r-rPl= 

r L-rre= 



CO 
00 



dP= 220 np=lJ51825 w?=63.8 



Ki8=+3.59545X10 +00 
ADie=+l .85992X10-06 
AFi8=+3.4S490Xl 0"> 3 

fci/f — 6.290 
fG3/f =+0.998 
dci/f =+0.425 . 
dca/f =+1.651 

fG4/dG3=+ 1.524 



[0 0 6 2] 



AEi8=-9.54590X10 - 1 0 
AGib=-4.3 07 56X1 0- 1 7 

f(2/f=-3.147 
fe»/f =+2.516 
dcs/f =+0.597 

(dGi+dGe)/f -+1.022 

«6] 



(13) 



t#§3¥ 7-7 7 6 52 



f =126.1 99 F=3.5 co= 



G 1 



r n =+265.2 15 
=+36 1.3 15 
ra= +86.891 
r4=+l 79.579 
rs= +90.108 
L re= +3a831 



21- 



G2 



rre= 

I— rg=- 



+35.516 
=+151.804 



di= 9.00 
ds= 0.20 
ds= 9.00 
d*= 0.20 

<fe= a 50 

ds=32.00 

2.40 
*=1 3.00 
*=40.00 

<*d= 3.50 
du= 18.00 
de= 0.20 
<to= 9.00 

<±4= O^Q 

cte=l 5J00 
-95.519 dB=21QjD0 
pm= o, dp=i i^q 
U4 L rB =-10l.i92*dB= 8.80 



G3 



r no= -44.095 
m=+ 194.9 12 
"2= -53.135 
n3=-333.010 
n4=-ll 1.622 
ns=+57 1.035 

i-ra= 



19.6° m =-28.57 
m =1.66152 w i=50.6 
n3=1.66152 U3=50.6 
ns=1.62409 ^5=36.1 



^7=1.64514 i^7=57.g 
n8=1.79191 ua=25.5 



no=1.79191 l/d=25.5 

mi=1.51825 uu=63.8 

rffi=1.66152 ui3=50.6 

nB= 1.64 128 y©=55.2 

ni7=1.49383 un=57.2 



pr rPi= 



00 
CO 



dP= 220 rp=U51825 MP=6a8 



Kib=-7.62800X10-°° 
ADi8=+l .37303X10" 06 
AFie=+3.74389X10-' 3 

fci/f =-2.272 
fra/f =+0.923 
dci/f =+0.254 
dG3/f =+1.664 
+G4/dG3= +0.976 



[0 0 6 3] 



AEl8=- 1 SJ02 68X10 -09 
AGi8=-5£45 4 2X10" 1 7 

fcs/f =-a497 
fQ4/f =+1.624 
dG2/f =+0.317 
(dGi+dG2)/f =+0.571 

[17] 



(14) 



7-77652 



TO 



[0 0 6 4] 



G 1 



f =127X180 F=3.5 o>=19.4° m =-28.57 

m =1.66152 "i=50.6 



r n= +88.935 
rs =+247.991 
re= +94.308 
r4= +74.637 
rs=+ 10 5.492 
l_ re = +44.704 



di- 15.00 
ds= 0.20 
Q3= 5.00 
d4= 4.50 
<te= 6.00 
de=31.82 



n3=1.67340 "3=46.9 
ns=1.66152 "5=50.6 



1*7 = 



oo d7= 2.40 n7=i.64514 "-*=57.9 
G2 ra= +66.827 *=io.oo nB=1.79191 ub=25.5 
Lr9=+226.143 *=71.18 



r no= -52.515 cio= 3.50 nm=1.79191 "0=25.5 

m=-1004.967 du= 18.00 rai=1.59143 uii=61.0 
n2= -61.451 d2= 0.20 

G3 n3=-34a765 da= 12.00 na-1.66152 "13=50.6 
ra= -97.033 dw= 020 

M5=+423.049 dB= 14J0O nB=1.66152 ub=50.6 
L-ri6=-227.Q45 dB=21O00 

r rR= <» dr*= 9.00 nr*=U9383 wt-57.2 
G4 L rB =-li8.Q05*dB= &80 

dP= Z20 rp=151825 "P=6a8 



p r m= 



00 

OS 



rPB= 

KiB=-6.3O357X10-° 0 
ADie=+l .34160X10 -06 
AFie=+a79327X10- 13 

fci/f =-2.233 
fG3/f =+0.957 
dci/f =+0.250 
dca/f =+1.653 
fw/dG3=+1.138 



AE18=-9£5483X10- 10 
AGia=-5.46397X10- 17 

fG2/f =-6.222 
fw/f =+1.881 
dca/f =+0.560 
(dGi+dta)/f =+0.811 

«8] 
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® 



[0 0 6 5] 



G 1 



f=126.95l F=3.5 <y=19.3° m=-28.56 

m =1.67340 1^=46.9 
na = 1.59 143 v 3=6 1 .0 
n5=1.64514 u 5=57.9 



r n=+ioi 

™ =+268.606 
ra= +62.663 
r4= +47.785 
rs= +95.137 
L-re= +44.915 



di= 15.00 
<fc= 0.20 
da= 7.00 
d4= 14.00 

<fe= aso 

<b=3a70 



G2 re— 127.316 
L rs=+236.337 



G3 



-no= -63.622 
ru=-260U29 
ri2= -65.794 
n3=-504.215 
rw= -89.985 
ns=+375.660 
-ne=- 37 1.238 
rt7= 
na= 



d7=10.00 
*= 3.50 
*=61.00 

dn= 3.50 
du= 18.00 
dE= 0.20 
de=ia00 
<&= 020 
<fe= 1 4.00 
<te=21O00 
di?= 



-148.1 16* de= 



9.00 

aso 



"7=1.79 191 U7=25.5 
ne=1.64514 u 8=57.9 



nio=1.79191 uid=25.5 
mi=1.51825 uii=6a8 

nB=1.64514 ui3=57.9 

nB=1.69661 uis=5ai 

nrr=M9383 W7=57.2 



P r™= 
r Lrp2= 



oo 

00 



dP= 220 tp«1J51825 vp=6a8 



Kis=+1 .12188X10-00 
ADi8=+6.93043X10-° 7 AEib=-4.08949X10- 10 
AFi8=+a05698X10 -13 AGiB=-a42294X10 -17 

f(2/f =-5.012 
+Gd/f =+2.363 
dG2/f =+0.481 

(dci+d(2)/f =+0.785 



■fta/f — 1.993 
fca/f =+0.933 
dci/f = +0.305 
dta/f = + 1.654 

fG4/cfc3=+1.429 



[S9] 



(16) 
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(D 

Cor re^o^ck* 



-to 



G 1 



f =126.455 F=3.5 <a=19.4° m =-28.57 

m=1.66152 l» i=50.6 
re=1.66152 u 3=50. 6 
ns=1.62409 v 5=36.1 



n =+166.270 
re =+492.883 
ra=+l 18.023 
r4=+l 93.702 
re= +78.942 
l~re= +39.673 



di= 9.00 
ds= 0.20 
d3= 9.00 
d4= 0.20 
*= a 50 
<fe=34.00 



Er7= oo 
re= +39.747 
re=+l 1 1 .034 



2.40 
de=l 0.00 
do=64.00 



r-no= -52.869 <fo= 3.50 
ni=+5 10.769 du= 18.00 
112= -63.517 de= 0.20 
G3 ris=-292.591 da= 9.00 
ri4=-101.162 da= 0.20 
n5=+645.164 ds= 14.00 
L r©=- 1 33. 530*dB =21000 

G 4L rB= _i23.515 :,t dB= a80 



™=1.64514 "7=57.9 
ne=1.79191 v 8=25.5 



mo=1.79191 yo=25.5 

rui=1.59143 uli=61.0 

nB=1.66152 i>t3=5Q.6 

riB=1.66152 L»s=5a6 

ni7=L49383 l>it=57.2 



TPi= 
TV2= 



CO 
OO 



dp = £20 np=!J51825 up=6a8 



Ki6=-6J38870X1CT 02 
AEi6=+7.50333XlO _:1 2 
AGa6=+1.49248X10~ 5 8 
ADi8=+1^6837Xl0-° 6 
AFie=+3£16999X10- 1 3 

fai/f =-4.1 13 
fG3/f =+0.927 
da/f =+0.269 
dG3/f =+1.661 
f&t/dcs=+1.191 



[0 0 6 6] 



ADie=-4.3724 1X10" 09 
AFie=-6.35241 XlO^s 

K18=+1.52820X10- 01 
AEie=-7.96479XlO- 10 

AGie=-4.43270Xl0- 17 

fG2/f =-2.399 
■fe4/f =+ 1.978 
dca/f =+0.506 
(dci+dG2)/f =+0.775 

imi 0] 



(17) 
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c 



G 1 



f=126J585 F=3.5 a>=19.4° m =-28.57 

m=1.66152 i> 1=50.6 
na=1.66152 ua=50.6 
n5=1.62409 us=36.1 



i-ri =+160.909* di= 9.00 
rz =+476.438 da= 0.20 
ra=+l 15.243 
r4=+197.086 
rs= +82.085 
"-re= +40.010 



d3= 9.00 
cU= 0.20 
*- a 50 
<te=34.00 



to 



r7= 



Pi?.- 40 



G2[~ rfl = +40.011 
Lro=+107.502 



dr= 2.40 
de=10.00 
da=64.00 



G3 



Lnr= 
ne=- 



cto= 3.50 
dii= 18.00 
dB= 0.20 

<fc= 9.00 

dw= Q20 
<fc= 1 4.00 
dB =21000 

00 dn= 9.00 
1 18.228* cte= a50 



no= -52.935 
m=+6 14.046 
ri2= -62.940 
ri3=-285.036 
ru=- 102.0 53 
ns=+565.676 
L ri6=- 136.798 



n7=1.64514 u 7=57.9 
na=1.79191 ua=25.5 



riD= 1.79191 uid=25.5 

mi=1.59143 uu=61.0 

ne=1.66152 uis=50.6 

ra>= 1.66 152 u £5=50. 6 

nr?= 1/19383 ut7=57.2 



pr m= 



00 
00 



dP= 220 rp=lJ51825 w?=6a8 



tmmm. 

K t =-2j01571 X1CT 0 1 AD l =-7.95334XlO-° 9 
AE l =+1.06857XlO -12 AF l =-4.08049X10- 16 



AG! =+a36962X10- 20 
ADib=+1.46574X10 -06 
AFia=+a0 1354XKT 13 

f Gi/f =-4.407 
fG3/f =+0.921 
dGi/f =+0.269 
dra/f =+1.659 
■fe4/cta3=+1.14 0 

[oo6 7] m2ommmit. ftizwz^&^w&$& 
•5fc«)i=s mi <Dmmmtmtisyxmm<Dtz-£ F-ty 

ao)3t^^5feT-t^. Wii <Dmmmtttmi.-c. mn<n 

[0 0 6 8] m3~S6©g-HJS^lJI±. ill OltJ&flJi: 

-;Mitl$itt$£^:l§£ro-gtS£#iJ£, ^^^-r. 15 

(Dmrnmit^ 1 1 u>xi¥Gii:m2 u>xgfG2©^m 

FplPldGlt. §2 U>XPG2,fc3l3 lx>Xf¥G3<D£§i 
P^PldG2CD=g-/?j&<tt&W:*:#<, ±U>XS*0>U>X± 

g*<«^if^<D-sijg^^^-ro mi u>xpGicom 



Kie=-f2J301 10XKT 0 1 
AEia=-7.99744 X10 -10 
AGie=-4.25180 X10~ 17 

foa/f =-2.225 
fG4/f =+ 1.892 
dG2/f =+0.506 
(dGi+dK)/f =+0.774 

±^St^i^ro-||jSS^J$^t-„ Si U>X|*G1(D 
tfl)/<'7-tl4 U>XPG40)iE<D/<'7— IJitSMSi 

8£T?ti»-c^i\iian5»s£*#-c^.s. m3~m6(ou 

■T^03IIJ6«iJtitilKll^aSf|-MiE$^rfcy, +#ic 

[oo6 9] i7 tm8(D*j6fijii. m 1 ontewro U 

>XisllS*i U mi U^Xf¥Gl£jE£fia>u> 
Xttj£<fc ltl^ 0 mi u>XPgii*, x 

f 1 J — >ffl9l=ifb®^ia]l+fcIEy-X*X^>XLK X 
? 'J->ffl9l=Ci®$|S]ltfcg^^X*XU>XL2. X 

^ XUiwdbs^iajitfe^y -x*xu>xl3, & 

m 1 <DSI6ClJ0)2fe0)iEU>XL1 ( t L2 
©$&£1 **»iE>-X:fcXU>XL1l::gl£|£t>\ m 
1 0|^JgC!10^U>XL3CD^$2te(7)m^-X*X 

u>xl2£ L3i::#-ti£-t2-ci^-&o 1,^*1. mi U> 
xPGirofto/N'^-iiit^MSit^ ^ic. mswiijs 
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[0070] S9tsi ocommmit. m^ommmt 

ftft0H*» »3 U>X»G3*««-#"6*9 U>XL9(D 

mi 6iBSjfMiu mi ocDUffiffijii. mi u>x 

WMLTl^a CO)*?!::, mi U>X»G1fc4lMi 



[0071] «±a-<fc« 2 ~m 1 o <d#*js«o!)s^ 
uioivc. (H5) - (K8) a)jfe#afcffl^fcu>x 

*a)*«/<^y-*(Djm:M<ir»fll* (Si 1) I=Sf 
-To 

[0 0 7 2] 





fci / f 


fC2 / f 


CdGi + dC2)/f 


f G4 / dC3 


mmwi 


-4.3 2 


-2.2 5 


+ 0.7 8 


+ 1.23 


■ mxw2 


-4.0 5 


-2.18 


+ 0.7 6 


+ 1.14 




-2.7 2 


-8.5 4 


+ 0.7 6 


+ 1.24 




-5. 4 9 


-1.33 


+ 0.7 7 


+ 1.24 




-6. 2 9 


-3.15 


+ 1.02 


+ 1.52 


USfcfiaj6 


-2.27 


-8.5 0 


+ 0. 5 7 


+ 0.9 8 


Stife#J7 


-2. 2 3 


-6.22 


+ 0. 8 1 


+ 1.14 


Hi60>J8 


-1.99 


-5.01 


+ Q. 7 9 


+'1.4 3 


§feSS#J9 


-4. 1 1 


-2.40 


+ 0.7 8 


+ 1.19 


Ddimi o 


-4.4 1 


-2.23 


+ 0.77 


+ 1,14 



[0 0 7 3] VL±&<<tz&5lZ. #£!Bj!<D8^U>X[* 
(*5) (ft 6) (*7) 0*tt«*3»fc-*-J:5f=#L/ 

>x»*«rt-r*ctizcfcy, ft^«**3RtiB«Tj-* 

tSCttf-CSSo (ft 8) a>*#xt£*fc*-<fc 

5 ic^r * c £ fc J: y % ftiz fifiFfc^ U-tr > h 'J ^ 5 

I*. h/<;u?±(D**!«S?H*<»lIR«:tt«4: L 

[0074] *«88G)a^u>xa)«i -mi o<D&m 
mmiz. mftmz ch4 4) iz^-rmmtLxmi^ic 

mi U>X»G!i:M2 u>X»G2i»3 

u>xpg3^ i ^(Dmmizt&ibT. suz/xatssi 

JMt§ 0 SU>XttlS5K 3OC0|iS[J^>X5 3 
£54£:55. fi^jaffl<D2tt<D5r-f ^n-f 5^- 
5 5 £5 6. <D#*£HSfc51t#l:: 

@SU c*i&S«*B«;5 2izay{*(t-Bo 

fi\ mi U>XSG!^6tia!lU>X*-C<D**$$tt 



S:4*5lzBBB-rfttf 3oOffiau>X5 3. 5 
4. 5 5<D#*0>3MH 5 8. 5 9. 6 0i<ffl- ¥®±IC 

2c7?*Hp®6 1 t&¥-¥ilzTZ>t&l\ I*Ift:5 2S 
#$a?l/>XtLtlftt\ #J;Ltf (83) IztkL/c* 

[0 0 7 5] 

[*M0)Ja*] ia±^-</rct U>X 
*SSBJi<7>S¥U>X£^*Ui\ 7^ K/<;u^±(D3fe^ 

[0 0 7 6] *fc % *ftH<Dft¥fiS3F£Bli. *£BJ 
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[01] ishn7*--j3 7.Mis>x<Dmm£mwi-z>m 
mm 

[02] *mm&wisi'XmwLm*mw-$-&m*m 
[0 3] *5z*mw&m&mmw<b-mmm*7r^m.^ 
m&® 

[04] ^Bjcoa^bvxo^i ommm^i-mm 
M0 

n&^£^i-^te0 

<£1±tg£^-tMT F^ft0 

[0 8] *^0jos^u>xcDm2cDiiss^j^jF-rw® 
s^0 

[09] *«wa>a«u>xa)»2a)S(ttfflii=fcM+*ffi 

^0 

[010] **B^COS^U>X(7)m2CO||ffieiJ[Cfc(t^ 

[011] *^B^COS¥U>X(7>m2<7)||JfefiflJ/-fclt^ 
S^ttfg^^f MT Ff$140 

[012] *mm^\sisx<j>m3<r>nmm*ttm 
mmmm 

[013] **B^^S^U>X0>m3CO|ltfe^JfCfclt^ 

[01 4] *«8B0)ia^u>xfl)jS3a)jtJ6e«cjbM+4 
[0i5] *«WG)a^u>xa)K3(Djtifi«rzteit* 

[01 6] *^B^0ailU>X(7)^4(O||ffiffl|$^-rK 

BBfliJfEH 

[017] *asW©ffl¥L/>X0)*4<DlSJft«lc33lt-& 
1KM0 

[01 s] xmAo&^is^xomiommmiz&iiz 

[019] *^B^(7)g^U>XCDm4CD||Jfe^JfCfclt-5 

[020] **qHa>a^u>xa>»5a)ftas«is*-r»f 

[02 1] *^0JCDS^U>X0m5CDI|Jg0il(cfc(t-5 
iR£0 

[022] *m*Aot&wi'isx<Dm5<DmMmizi$\fz> 

[02 3] *^B^0S¥U>X0m5CO||Sfee»JfCfcIt^ 

[024] *»MG>a^n/xa)»6a)*jfi«*^-rBf 
®««0 

[02 5] #«M(Da*U>Xa)JS6fl!)S|ft«||=felt4 



[0 2 6] *^.Bjog^u>x^m6(D||Jfee5(rfclt^ 
MPAWSS-rttttB 

[027] *mw<DikWL>>xo)me<Dmmmiz&iiz > 

[0 2 8] *^B^(7)g^U>XcDm7(7)S|jS6^|^^-r^f 

®4i/£0 

[02 9] *^0JOS^U>XC7)m7 0S|]SgglJ|zfctt^ 
i|XM0 

[03 0] *ft?8(Z)a^U>X(7)«7a)Stlft«rcfeMt4 

[03 1 ] *^BJCDa^U>XC7)m7(7)||ffi0lJ[-fclt-i> 

[03 2] *^B^(7)g^U>XOm8CO||J60ij^7F^©f 

mmmm 

[03 3] *^B^a)a^U>XC0m8 0)||J6^Jl3fclt^ 

i&M0 

[034] *§zw<Di9>wis>x<Dm8omMmiz&ii-z> 
[03 5] *JSwa>«3|:i^>xa)»8a)*i6«icfcMt* 

[03 6] *§£BM<Dtk^\s>x<Dm9<Dmmm£7jiTFM 
mmmm 

[03 7] *»M©a^U>Xa>W9 0)Sllfift|lc33It4 
[03 8] *»l80a*U>X<Z)«9(DS|Jfi«fCjbMt4 

MP3W£*?-fftt£B 

[03 9] **W<©a¥U>X0)»9(DSj*«f=fcM+« 

[040] *#s0j<Da¥u>x<7>sn ocDSusw^-r 
MrsaMKB 

[041] *§£BA<D®^is^x<Dmi ocommmiztsa- 
[042] *#sBiG>a¥L'>xa>*i o<Dnmmiz&\t 
[043] **sa>a¥u^xo)»i o(D*M«izfci+ 

[04 4] *^B^CDa¥U>X^^OteC0«/$^^-rM 

sss^0 

[045] ttxa>a?iift«sso«A««f«iis«trie 

0 

[04 6] «£*O)a^U>X(D-eiJ^^1-K®1i/S0 



2 1 


a^s 


B 




2 2 








2 4. 


2 5. 


3 7. 


38 £V£n-f — 


26. 


3 6 






2 7. 


2 8. 


2 9 




3 0, 


3 1 % 


3 2 




3 3. 


3 4. 


3 5 


mmis>x 
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3 9 

4 O 
G1 
G2 
G3 
G4 



A filj 

p a»ffl#5x3 

u1 U±±*» 

u2 $a±T5t$i 

u3 f*n±3fe$^ 



[01 ] 



[Hi 4] 




0.5 



0.0 



0.0 



0.5 



i 

1.0 
M Pi 



[B2] 



[11 8] 




'7 Gt 



[83] 



\-40 



x 39 
\ I 



r M 



41 




21 &^3§ 

22 

24,25,37,38 ? <<Ou^vO=L=3- 
26,36 ¥18155- 
27,28,29 :?y-m^U>>C 
30,31,32 5fcll'\'*^ 
33,34,35 
39 

40 *?U-> 



(21) 



&B8¥ 7-7 7 6 5 2 




[H5] 



(a) 



F3.5 




-0.5 O 0.5 



(b) 



F3.5 



-0.5 0 0.5 



(O 



0 05 



(d) 



w=19.4* 



-4-2 0 2 




(22) 



ftffl¥7-7 7 6 5 2 




[09] 



(a) 



F3.2 



V 



-0.5 O 0.5 



F3.2 



-0.5 0 0.5 




-0.5 0 0.5 



-4-2 0 2 




(23) 





(24) 



¥fffl¥-7-7 7 6 5 2 



[116] 




II 7] 



(o) 



/ 



F3.5 



1 1 ' L 

-0.5 O 05 



(b) 



F3.5 



-0.5 0 05 




(d) 



w =19.4* 



-0.5 0 05 



-4-2 0 2 

^&ifc£(5£) 



[020] 




(25) 



1$BB¥ 7-7 7 6 5 2 




(b) 



(O 



-OS O 0.5 



F3,5 



-05 0 0.5 



w=19.4" 




-0.5 0 0.5 



(d) 



^=19.4* 



-4-2 0 2 



CS22] [H23] 




(26) 



ftmW- 7-7 7 6 5 2 



[125] 



(a) 



F3.5 
T 



-0.5 O 0.5 



(b) 



F3.5 



I, 



-0.5 0 0.5 



(c) 



w =19.6" 




(d) 



d) ^19.6* 



-0.5 O 0.5 



-4-2 0 2 



1.0 

Q 



0.5- 



0.0 



0.0 



[B26] 



0.5 



1.0 
M ft 



[0 2 7] 




[128] 




Lio P 

\ / 

\ 



V 



(27) 



nmW- 7-7 7 6 5 2 



(a) 



F3.5 



[12 9] 



(b) 



F3.5 



(c) 



<t>=19.4* 



W =19.4' 



-AM 



-0.5 0 0.5 



-0.5 0 0.5 



-0.5 0 0.5 



-4-2 0 2 





(28) 



7-7 7 6 5 2 



[S3 3] 



(a) 



F3.5 



-0.5 0 OS 



(b) (c) 

F3.5 0>=19.3" 



-0.5 0 0.5 



(d) 




-0.5 O 0.5 



-4-2 0 2 



[134] 



[S3 5] 



□ 

0.5 



0.0 



0.0 



0.5 



I.O 

US 




41. p. /nni 



p. /hid 



12i.p./nni 



[@3 6] 



G 2 



Le 


ft 











G 3 



Lio p 
\ / 
\ 



(29) 



ftmW- 7-7 7 6 5 2 



[@3 7] 




-05 O 0.5 



(b) 



F3.5 



-0.5 O 05 



(O 



AS' 



I- -AM 



(d) 



a) =19.4' 



-0.5 O 0.5 



-4-2 0 2 



[{13 8] 



[(H3 9] 



1.0 



0.5 



0.0 



0.0 



0.5 



1 P 

lift 



& i.o 
IS 



0.5 




O.C* 



0.0 



121.P-/IBI 



0.5 



1.0 





(30) 



1*BBT 7-7 7 6 5 2 




-0.5 0 0.5 



[04 1] 



(b) 



F3.5 



-0.5 0 0.5 



(c) 



a>=19.4' 



-0.5 0 05 



(d) 



w =19.4' 



-4-2 0 2 



[04 2] 



□ 
to 



0.5 



0.0 



0.0 



0.5 



[04 3] 



1.0 
01^ 



[04 4] 

56 5J 



& 1.0 
IS 

0.5 
0.0 




0.0 



0.5 



6! 




I2x.p./nm 



i.o 



(31) 



<#§fl¥ 7-77 6 5 2 




